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244
Pu (8.00 x 107 yr)) > Ac(6.15hr)
/
[99.877% o decay | 0.123% SF

20 (14.1 hr) *22Th(1.9116 yr)

c decay

i

240m 224
NP (7.22 min.) Ra (3.66 day)
| \
[[0.11% IT decay |[99.89% B decay]
240 220
Np 61.9 min) Rn (55.6 sec.)
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7 AN
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244Py (8.08 x 107 yr.) Decay Scheme

8.00x107 yr.

+
244
Q,=4665.5 / “54P U
99.877% o decay 0.123% SF
. (o]

2+ . 44 /| 19.4

i Based on 2/5/2001
0+ i 0.0/ 80.5 NNDC/BNL Data

240 14.1 hr.
92

GAMMA-RAY ENERGIES AND INTENSITIES

Nuclide: 244Pu Half Life: 8.00x107(9) yr.

E, (keV) oE, ®, ol Level
[ 44 | 2 | 0.0227 | calculated | 44 | o |
Ey, ()'E,\f Iy, cly, Levels from ENSDF Database as of February 5, 2001

@ These lyare per 100 Decays of 2Pu.

@ For total uncertainty add 0.004% systematic component in quadrature,
based on the normalization factor 0.99879(4).
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14.1 hr. 240y (14.1 hr.) Decay Scheme GAMMA-RAY ENERGIES AND INTENSITIES
+
zggu <‘ Q=391 Nuclide: 240U Half Life: 14.1(1) hr.
99.89% B~ decay E, (keV) GE, o, 51, Level
44.10 0.07 1.05 0.05 X+441 [p-
0.03 N(1) X+299.8 49.1 0.2 0.007 0.002 X+110.6  |B-
0.007 N(1) X+294.9 50.3 0.2 0.005 0.001 X+111.6 |B-
05 N %4980 0 66.5 0.1 0.154 0.015 X+110.6 |B-
78.1 0.2 0.004 0.001 X+189.6 |B-
p 82.6 0.1 0.014 0.001 X+82.6 |B-
o N~ 41806 128.3 0.1 0.087 0.002 X+189.6 |pB-
© 145.4 0.1 0.081 0.002 X+189.6 |p-
T X+111.6 169.2 0.1 0.115 0.008 X+280.0 |B-
2 v X+110.6 189.7 0.1 0.24 0.01 X+189.6 | B-
N 212.3 0.5 0.0015 0.0003 X+294.9 |B-
| ? 1 Y489 6 255.6 0.2 0.0040 0.0003 X+299.8 |B-
< N P > 280.1 0.1 0.016 0.001 X+280.0 |B-
© w < 0 1 < =)
n S| | S | 2 294.8 0.3 0.0019 0.0004 X+294.9 |B-
¢ ] ® g —Xhl3 299.8 0.2 0.013 0.001 X+299.8 |B-
61 NA(+) g l : ; P ‘ ‘ © X+44 1 EY GEy, Iy, sly, Levels from ENSDF Database as of February 5, 2001
& & X ® S @ These Iyare per 100 Decays of °U.
29 \q(+ X For 2**Pu parent, multiply these values by 0.99877
Based on 2/5/2001 NNDC/BNL Data 240m 7.22 min. ® Normalization factor is 1.0, and its uncertainty is taken to be 0.0.

s3sNp 200Np IT Decay Scheme

7.22 min
240m
p

99.89% B~ decay

61.9 min Q =2198
100% B decay

Based on 2/5/2001 NNDC/BNL Data

0+ 0.0
240 703.8x108 yr.
92Pu X yr.
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7.22 min

1+ X
240MN] ra N
asNp

99.89% B~ decay
0.0038

0.034
0.028
0.014

0.10

<0.1

31

240mNp (7.22 min.) Decay Scheme

Part 1 of 2
Q" =2180
N 2117.6
-2+) 996 4
N(2+) 954 .4
(1) 918.0
N(1=,2+ 808.0
\f‘\- ) 796.3
N(1)- 775.3
N(2+) 1710.5
N(1-) 633.3
(1=) 626.7
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N (2+) 559.0
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N(0+) o 5259
Te)
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R
U I I I O _______Lol____ Ll = ~ 1321.1
lE
N(2+) l o < N 1223.0
[e0]
N(2+) l l o 1137.0
© l N~
(OSSN I A I A I I >~ B I O I ot = 1089.4
[e0] 8 [Te]
N(2-) | i | 958.9
N2+ s ~ © -t 900.3
0 S - Q p ©
o 0 © ()] o
@ - o 0 NS (=23 Te]
© NI @I NI 0 T o mT 1
© N o ) © - o~ 00
Na3- 2| |w = - « s o 648.90
icly o N T = -3 > 8
Nl l l l l l ‘ ‘ ‘ 597.40
© © N
o 3 = o
[e0] Tl < -
© o <7 o[« o N 10 = o~ Ng o
<t (32} ~ < w0 N N N~ o < Yo [42]
\4+—m_'sr\,g—EJ—QO"oc»,‘ﬁ—m“,\’—«q‘,l’q8j—"m’,83_cq&%gq_oq5l s} ®_141.684
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240mNp (7.22 min.) Decay Scheme
Part 2 of 2

7.22 min
99.89% B decay

240
asNp

+
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GAMMA-RAY ENERGIES AND INTENSITIES Page 1 of 2

Nuclide; 249mNp

EY cEy, Iy, cly, Levels- from ENSDF Database as of August 30, 1999

Half Life: 7.22(2) min.

E, (keV) cE, ®Iy @ l, Level E, (keV) oE, ®IY @ l, Level
42.824 0.008 0.074 0.016 42.824 |B- 910.1 0.1 0.14 0.02 1,559.0 B-
98.860 0.020 0.17 0.03 141.684 |pB- 915.98 0.09 1.02 0.03 958.9 B-

152.630 0.02 < 294.314 |B- 928.55 0.10 0.15 0.02 1,525.9 B-
251.47 0.07 0.86 0.03 900.3 B- 938.02 0.10 1.21 0.05 938.0 B-
263.37 0.07 1.14 0.02 860.7 B- 942.39 0.10 0.096 0.009 1,539.7 B-
289.21 0.10 0.017 0.004 938.0 B- 959.0 0.2 0.007 3 0.0020 1,607.8 B-
302.98 0.07 1.00 0.04 900.3 B- 961.62 0.10 0.130 0.007 1,559.0 B-
309.99 0.09 0.044 0.004 958.9 B- 985.7 0.5 0.015 0.003 B-
340.70 0.01 0.060 0.006 938.0 B- 989.2 0.1 0.081 0.005 1,131.0 B-
361.55 0.10 0.036 0.006 958.9 B- 1,028.3 0.5 0.007 0.001 B-
475.0 0.3 0.011 0.003 1,796.3 B- 1,036.5 0.3 0.003 0.002 1,633.3 B-
496.7 0.3 0.010 0.002 1,633.3 B- 1,046.62 0.10 0.097 0.018 1089.4? |B-
507.2 0.1 0.70 0.09 648.90 |B- 1,061.6 0.2 0.029 0.007 1,710.5 B-
518.2 0.3 0.006 0.002 1,607.8 B- 1,072.2 0.1 0.017 0.003 B-
554.60 0.07 20.9 0.5 597.40 |B- 1,088.3 0.2 0.032 0.003 1,131.0 B-
573.4 0.2 0.008 0.002 1,710.5 B- 1,094.2 0.2 0.020 0.003 1,137.0 B-
573.4 0.2 0.008 0.002 1,796.3 B- 1,113.2 0.2 0.018 0.003 1,710.5 B-
580.7 0.2 0.007 0.002 1,5639.7 B- 1,131.0 0.2 0.062 0.005 1,131.0 B-
597.40 0.07 11.7 0.3 597.40 |B- 1,137.0 0.4 0.014 0.002 1,137.0 B-
606.10 0.07 0.67 0.07 648.90 |B- 1,159.2 0.2 0.006 0.002 1,808.0 B-
658.5 0.018 < 1,559.0 B- 1,167.4 0.2 0.007 0.002 B-
758.61 0.08 1.18 0.03 900.3 B- 1,180.1 0.2 0.020 0.005 1,223.0 B-
789.59 0.10 0.18 0.03 1,438.5 B- 1,182.1 0.5 0.007 0.002 B-
796.2 0.001 < 938.0 B- 1,198.0 0.3 0.009 0.002 1240.8?7 | B-
813.41 0.10 0.18 0.03 1,410.8 B- 1,210.5 0.5 0.015 0.004 1,808.0 B-
817.2 0.1 < 958.9 B- 1,223.0 0.2 0.018 0.003 1,223.0 B-
817.89 0.10 1.28 0.03 860.7 B- 1,305.8 0.2 0.023 0.006 1,954 .4 B-
837.6 0.2 0.008 0.003 1,796.3 B- 1,321.1 0.1 0.034 0.003 1321.1? | B-
841.11 0.10 0.150 0.017 1,438.5 B- 1,328.9 0.2 0.009 0.002 B-
857.48 0.10 0.49 0.02 900.3 B- 1,340.0 1.0 0.006 0.002 B-
860 0.005 < 860.7 B- 1,357.2 0.2 0.013 0.003 1,954.4 B-
867.2 0.2 0.009 0.002 B- 1,398.5 0.5 0.005 0.002 1,996.4 B-
890.6 0.2 0.017 0.002 1,539.7 B- 1,417.2 0.1 0.023 0.005 1,559.0 B-
895.3 0.1 0.061 0.010 938.0 B- 1,428.3 0.1 0.028 0.004 B-
900.37 0.10 0.16 0.02 900.3 B- 1,438.5 0.001 < 1,438.5 B-
® These lyare per 100 Decays of 24("“Np. For #*Pu parent, multiply these values by 0.99877
@ For total uncertainty add systematic component of 0.03% in quadrature, based on the normalization factor 0.9989(3).
& Table of Contents =N
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GAMMA-RAY ENERGIES AND INTENSITIES Page 2 of 2

Nuclide; 249mNp

EY cEy, Iy, cly, Levels- from ENSDF Database as of August 30, 1999

Half Life: 7.22(2) min.

E, (keV) cE, ®Iy @ l, Level E, (keV) oE, ®IY @ l, Level
1,445.3 0.1 0.38 0.01 1,488.1 B- 1,752.9 0.2 0.005 4 0.001 2 1,796.3 B-
1,455.1 0.5 0.004 0.001 B- 1,765.2 0.2 0.007 0 0.0011 1,808.0 B-
1,483.0 0.1 0.027 0.004 1,525.9 B- 1,775.3 0.2 0.003 0.001 1,775.3 B-
1,488.2 0.1 0.20 0.01 1,488.1 B- 1,796.2 0.3 0.003 0.001 1,796.3 B-
1,496.9 0.1 1.33 0.03 1,539.7 B- 1,807.9 0.4 0.002 0.001 1,808.0 B-
1,515.9 0.1 0.015 0.005 1,559.0 B- 1,812.8 0.1 0.005 0.002 1,954.4 B-
1,539.62 0.09 0.84 0.02 1,5639.7 B- 1,844.5 0.5 0.002 0.001 B-
1,558.8 0.1 0.006 0.002 1,559.0 B- 1,861.1 0.3 0.004 0.001 B-
1,568.6 0.2 0.006 0.001 1,710.5 B- 1,874.9 0.3 0.012 0.001 1,918.0 B-
1,584.1 0.2 0.017 0.002 1,626.7 B- 1,911.4 0.3 0.014 0.001 1,954.4 B-
1,590.5 0.1 0.097 0.004 1,633.3 B- 1,918.0 1.0 0.000 8 0.000 4 1,918.0 B-
1,604.8 0.3 0.037 0.005 B- 1,953.6 0.2 0.002 3 0.000 5 1,996.4 B-
1,607.6 0.2 0.055 0.005 1,607.8 B- 1,978.0 1.0 0.000 4 0.000 2 B-
1,626.6 0.2 0.005 0.001 1,626.7 B- 1,996.7 0.4 0.0010 0.000 4 1,996.4 B-
1,633.33 0.10 0.154 0.005 1,633.3 B- 2,041.7 0.2 0.006 0.001 B-
1,667.6 0.1 0.019 0.003 1,710.5 B- 2,074.8 0.2 0.003 1 0.000 5 2,117.6 B-
1,711.0 1.0 0.002 0.001 1,710.5 B- 2,086.7 0.2 0.000 8 0.000 4 B-
1,732.4 0.2 0.002 0.001 1,775.3 B- 2,117.5 1.0 0.0007 0.000 4 2,117.6 B-
1,737.2 0.3 0.004 0.001 B-
® These lyare per 100 Decays of 24°'“Np. For 2*Pu parent, multiply these values by 0.99877
@ For total uncertainty add systematic component of 0.03% in quadrature, based on the normalization factor 0.9989(3).
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61.9 min

2Np (61.9 min.) Decay Scheme

+
240 < ]
93NP ) Q" =2198

100% B~ decay
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© o ;o

<3.2

N\(5-). I 1308.5 (165 ns)
N
(4+) 1 § 1232.4
(3+) @ _| _ 1177.4
\(6-) S| | 1161.5
™ l )
N\ (5-) = P2 1115.5
N\ (4+) 0 < < 1076.3
o S 2 |
N\ (4-) ) l - 1037.5
(3)+ : 1030.5
(3) < H 1001.9
3 N N
(2-) S 2 0 958.9
Te} < (V]
| S s |
\5- Q 3 742.2
< ™
3- l l 648.9 (<2 ns)
: N N N )
~— o) N — o]
o (a2] (o] Al <
-~ (o] [e0] (e o] <
\6+ l l l l ~ l 294314
- 0 P [
~ o o)) 1 © © S ™~
© 3 N S S & =] S ©
: ~ (o)) o [e0] ({e) 0
4| | | o] | ~leod 111 141.684
(2] N o O © b
~ (o)) [e)2Ne)] © 0 N
o <
2+ l l l l l § 42824
0+ : 0.0
Based on 5/8/2000 NNDC/BNL Data 240 P 703.8x10° yr.
92F U
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GAMMA-RAY ENERGIES AND INTENSITIES

Nuclide: 240Np E,. oE, Iy, ol, Levels- from ENSDF Database as of August 30, 1999 Half Life: 61.9(2) min.
E/keV)  GE, ®, %1, Level E,keV)  GE, ®, %1, Level

42.8 0.11 0.04 42.824 | B- 583.9 0.1 0.37 0.07 B-

98.9 4.81 0.20 141.684 | B- 600.57 0.06 18.4 0.9 742.2 | B-
139.9 0.1 0.24 0.05 11774 | B- 606.1 0.1 1.62 0.08 648.9 |B-
147.2 0.1 1.18 0.13 1,308.5 |B- 633.5 0.2 0.20 0.04 B-
152.7 0.1 6.7 0.4 294.314 | B- 821.2 0.1 1.06 0.08 1,115.5 |B-
175.4 0.1 4.7 0.3 11774 | B- 867.2 0.1 8.1 0.5 1,161.5 |B-
193.3 0.1 5.6 0.3 1,308.5 |B- 888.8 0.1 2.3 0.1 1,030.5 |B-
222.5 0.3 0.37 0.05 B- 895.8 0.1 13.6 0.6 1,037.5 |B-
239.3 0.1 0.41 0.06 B- 916.0 0.1 1.22 0.10 958.9 |B-
271.3 0.1 5.7 0.3 1,308.5 |B- 934.5 0.1 0.33 0.04 1,076.3 |B-
295.2 0.1 0.44 0.06 1,037.5 |B- 938.2 0.1 0.17 0.03 12324 | B-
306.8 0.1 0.39 0.05 1,308.5 |B- 959.1 0.1 1.69 0.12 1,001.9 |B-
388.7 0.1 0.89 0.06 1,037.5 |B- 973.9 0.1 23.8 1.2 1,115.5 |B-
419.2 0.1 0.79 0.06 1,161.5 |B- 987.7 0.1 6.7 0.4 1,030.5 |B-
448.01 0.06 12.3 0.6 742.2 | B- 1,014.4 0.1 0.21 0.06 1,308.5 |B-
466.7 0.1 1.07 0.06 1,1155 |B- 1,033.5 0.2 0.14 0.04 1,076.3 |B-
507.3 0.2 1.67 0.08 648.9 |B- 1,090.5 0.2 0.07 0.03 1,2324 |B-
566.34 0.06 25.3 1.3 1,308.5 |B- 1,167.1 0.1 4.5 0.3 1,308.5 |B-

® These lyare per 100 Decays of 240Np.
For 100 Decays of the 24py, 2y, & 240mNp parents, multiply these values by 0.0011
@ For total uncertainty add 2.7% systematic component in quadrature, based on the normalization factor 0.918(25)
& Table of Contents =N



